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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 
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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Patent No. 6,790,770 to Chen et al. in view of US Patent No. 6,737,747 to Barth et al. 

In regards to claim 1 , Chen teaches a method of fabricating a semiconductor 
device, the method comprising: forming an opening in an upper surface of a porous low- 
k dielectric layer; conducting chemical-mechanical polishing (CMP) leaving this upper 
surface of the Cu or Cu alloy exposed; and treating the upper with a plasma while 
controlling plasma conditions to avoid etching the upper surface of the porous low-k 
material at column 5, lines 13-20. 

In regards to claim 3, Chen teaches the method according to claim 2, comprising 
depositing silicon nitride or silicon carbide as the capping layer at column 10, lines 6-14. 

In regards to claim 4, Chen teaches the method according to claim 1 , comprising 
treating the upper surface of the Cu or Cu alloy in an ammonia or hydrogen plasma at 
column 5, lines 38-46. 

In regards to claim 10, Chen teaches the method according to claim 4, 
comprising forming the opening in a dielectric layer having a dielectric constant (k) up to 
2.4. at column 5, lines 20-22 
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In regards to claim 1 1 , Chen teaches the method according to claim 10, 
comprising forming the opening in a dielectric layer having a k value of 2.0 to 2.2 at 
column 5, lines 20-22. 

In regards to claim 12, Chen teaches the method according to claim 4, 
comprising forming the opening as a dual damascene opening at column 5, lines 1-3. 

In regards to claim 13, Chen teaches the method according to claim 1, 
comprising depositing a barrier metal layer lining the opening before filling the opening 
with the Cu or the Cu alloy at column 5, lines 13-14. 

In regards to claim 15, Chen teaches a method of fabricating a semiconductor 
device, the method comprising: forming a dual damascene opening in an upper surface 
of a porous dielectric layer; depositing a barrier metal layer lining the opening; filling the 
opening with copper (Cu) or a Cu alloy; conducting chemical-mechanical polishing 
(CMP) (column 7, lines 14-19) leaving an upper surface of the Cu or Cu alloy exposed; 
a pressure of 4.0 to 5.2 torr; and a temperature of 300 °C to 400 °C at column 5, lines 
13-20. 

In regards to claim 18, Chen teaches the method according to claim 15, 
comprising forming the opening in a dielectric layer have a k value of 2.0 to 2.2 at 
column 5, lines 20-22. 

However, Chen does not teach all the limitations of the claim. 

In regards to claims 1 and 2, Barth teaches the method according to claim 1 , 
further comprising depositing a capping layer on the treated upper surface of the Cu or 
Cu alloy at column 10, lines 6-14. 
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In regards to claim 5, Barth teaches the method according to claim 4, comprising 
treating the upper surface of the Cu or Cu alloy with the plasma at a power of 75 to 125 
watts at column 10, lines 28-30. 

In regards to claim 8, Barth teaches the method according to claim 4, comprising 
treating the upper surface of the Cu or Cu alloy with an NH 3 plasma at: an NH 3 flow rate 
of 100 to 700 seem; a nitrogen (N2) flow rate of 2,000 to 9,000 seem; a power of 35 to 
1 25 watts; a pressure of 4.0 to 5.2 torn and a temperature of 300° C to 400° C; for a 
pressure of 4.0 to 5.2 torr; and a temperature of 3000 C to 400° C at column 10, lines 
14-29. 

In regards to claim 14, Barth teaches the method according to claim 13, 
comprising at column 11, lines 20-26. 

In regards to claim 19, Barth teaches a method according to claim 15, comprising 
depositing silicon nitride or silicon carbide as the capping layer at column 10, lines 6-14. 

In regards to claim 20, Barth teaches the method according to claim 1 5, 
comprising depositing a layer of tantalum, tantalum nitride, or a composite of tantalum 
nitride and alpha-tantalum, as the barrier metal layer at column 1 1 , lines 20-26. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to have modified Chen to include depositing a capping 
layer on the treated upper surface of the Cu or Cu alloy; treating the upper surface of 
the Cu or Cu alloy with the plasma at a power of 75 to 125 watts; treating the upper 
surface of the Cu or Cu alloy with an NH 3 plasma at: an NH 3 flow rate of 100 to 700 
seem; a nitrogen (N2) flow rate of 2,000 to 9,000 seem; a power of 35 to 125 watts; a 
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pressure of 4.0 to 5.2 torn and a temperature of 300° C to 400° C; for a pressure of 4.0 
to 5.2 torr; and a temperature of 3000 C to 400° C; and depositing tantalum, tantalum 
nitride, or a composite of tantalum nitride and alpha -tantalum, as the barrier metal 
layer, since such a modification would result in a cap layer having a strong adhesive 
contact with the metal conductor, at column 3, lines 61-64 of Barth et al. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Renee R Berry whose telephone number is (571 ) 272- 
1774. The examiner can normally be reached on M-F 9-5:30. 

The fax phone number for the organization where this application or proceeding 
is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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